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(57) [Abstract] 

[Problem] And to possess satisfactory flam; resistance, be able 
to produce easily inthe inexpensive, furthermore, it is to offer 
phosphorus modified flanr resistance epoxy resin composition 
which is superior inthe heat resistance and flanr resistance. 
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[Means of Solution] As tor phosplxms nixiilied epoxy resin c 
opposition of this invention, in flame resistance epoxy resin 
composition which contains epoxy resin .the phosphorus- 
containing conpound and curing agent, below-irL'iitioned 
chemcal struct ire torn Vila ( I ) 

[Chemical lornvila 1] 



It designates that phosphorus-containing conpound which is dis 
played with (In Formula, as tor Rl as for compound and n 
whichincludc phenolic OH group of 2 or more, it is a integer of 
0 to 3. also, R2 alkyl group of straight chain or branched 
chain wliere 1 to 8 lias carbon atom, the cyclohexyi group , 
cyclopentyl group or aryl group or is alkyl or alkoxy - 
substituted alkyl group or aryl groupwhere 1 to 18 lias carbon 
atom, R2 with P atom may form ring,the in is 0 or 1. ) 
iscontained as feature. 

[Clamps)] 

[Claim 1] In flame resistance epoxy resin conposition which c 
ontains epoxy resin , phosphorus-containing conpound and 
curing agent, thebelow-mentioned chemical structure formula ( I ) 

[Chemical Formula 1] 



Phosphorus modified flame resistance epoxy resin conposition 
which designates that phosphorus-containing conpound which 
is displayed with the(In Formula, as for Rl as for conpound 
and n whichincludc phenolic OH group of 2 or more, it is a 
integer of 0 to 3. also, R2 alkyl group of straight chain or 
branched chain where 1 to 8 has carbon atom, the cyclohexyi 
group . cyclopentyl group or aryl group or is alkyl or alkoxy 
- substituted alkyl group or aryl groupwhere 1 to 1 8 has 
carbon atom R2 with P atomnuy formring.the m is 0 or 1 . ) 
is contained as feature. 

[Claim 2] Per epoxy resin of 100 parts by weight plx)sphorus- 
contaimng conpound winch is displayed with chemical structure 
formula (I) ofthe 10 to 100 parts by weight iscontained at that 
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occasion phosphorus nixlitied flame resistance qx>xy resin 
conposition which is stated inthe Claim 1 where weight ratio 
ofepoxy resin of entirety and phisphorus-containing 
eonpound andthe curing agent which are displayed with 
chenical structure fomiila ( I ) is ( 1 to SO ): 1 . 

[C 'laim 3] Phospliorus modi lied Hani: resistance epoxy resin c 
onposition which is stated in Claim 1 or 2 which does rot 
contain thehalogen 

[Claim4| Ptiosplioius modified flanu resistance epoxy resin c 
onposition which is stated in any of Claim 1 lo 3 which 
contains thephosphorus uncontained epoxy resm of 5 to 300 
parts by weight. 

[Claim 5] Phosphorus modified flame resistance epoxy resin c 
onposition which is stated in any of Claims 1 through 4 which 
contains theother component and or filler of 5 to 300 parts by- 
weight. 

[Claim6] Phosphoms modified flame resistance epoxy resin c 
onposition where filler which is stated in Claim 5 is inorganic 
filler. 

[Claim 7] Phosphorus modified flame resistance epoxy resm c 
onposition where inorganic packing which is stated in Claim 6 
is hydroxide. 

[Claim 8] Phosphorus modified flams resistance epoxy resin c 
onposition which is stated in any of Claim 1 to 8 which 
contains thephosphorus of 0.5 to 1 3 wt%. 

[Claim9] Phosphorus modified flam; resistance epoxy resin c 
onposition which is stated in any of Claim 1 to 8 which 
contains thephosphorus of 1 to 6 weight%. 

[Claim 1 0] Phosphorus modified flame resistance epoxy resin 
conposition which is stated in any of Claim 1 to 9 which 
contains thepromoter. 

[Claim 1 1] Below-mentioned chemical structure formula (II) 
[Chemical Formula 2] 
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So phosphorus mxliiied flam; rcsisiaac epoxy resin conpt>siti 
on which is stated in any of Claim l to l() which containsthe 
compound which is displayed. 

[Claim 12] Manufacturing nuthod of phosphorus mxlilied 11a 
me resistance epoxy resin conposition which designates tliat 
phosphorus modified flam; resistance qx>xy resin conposition 
is pnxlucedniiking use of phosphorus-containing conpound and 
epoxy resm and curing agent which redisplayed with chemical 
structure fbniula (I) in manufactun rig titthod of phosphorus 
nixiified llanr resistance epoxy resin conposition which 
contains theepoxy resin, phosphonLS-containmgconpound 
and curing agent, as feature. 

[Claim 13J Reacting with phosphorus-containing conpouixl w 
Inch with first reaction step is displayed epoxy resinwith 
chemical structure formula (I ) in manufacturing method of 
phosphorusnudified flame resistance epoxy resin conposition 
which contains epoxy resin , the phosphorus-containing 
compound and curing agent, next with second reaction step 
manufacturing method of phosphorus modified flams resistance 
epoxy resm conposition whichdesignates that reaction product 
is converted to phosphorus modified flame resistance epoxy 
resin conposition nuking use of thecuring agent as feature. 

[Claim 14] Manufacturing method of phosphorus modified fla 
nt resistance epoxy resin conposition which is stated in Claim 

13 which does thefirst reaction step in solvent. 

[Claim 15] Manufacturing method of phosphorus modified fla 
me resistance epoxy resin conposition which is stated in Claim 

14 which uses theaprotic polar solvent , for exanple N- 
methyl pyrrolidone , dimethylformannde , tetrahydroftiran , 
dioxane, dialkyl ether, the glycol ether and ketones and/or 
esters. 

[Claim 16] Solvent which is used, manufacturing method ofph 
osphorus modified flame resistance epoxy resin which is stated 
in theClaim 14 which is each one or a mixture of those of 
halogenated hydrocarbon, aliphatic and the alicyclic and/or 
aromatic hydrocarbon 

[Claim 17] Manufacturing method ofphosphorusmxlifiedfla 
me resistance epoxy resin which is stated in any of Claim 1 3 to 
1 6 whichexecutes reaction of first reaction step, with 
temperature of 0 to +2 50 °C. 

[Claim 1 8] Manufacturing method of phosphorus modi fied fla 
me resistance epoxy resm which is stated in Claim 1 7 which 
executesreaction with tenperature of 1 (X) to 200 °C 

[Claim 1 9] Manufacturing method of phosphorus nxxfi tied fla 
me resistance epoxy resin which is stated in any of Claim 1 3 to 
1 8 whichexecutes reaction of second reaction step, with 
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tenperature of 0 to 2(X) ' C. 

[( laini 20] Manufacturing niMhod of phosphorus modified fla 
nr resistance epoxy resin which is stated m Claim I 0 which 
executesreaction with tenperature of KX) to l <S0 C 

[C'laim2l] Molded article , m>l ding composition, coating nu 
tenal , resiu-applied coning copper foil and laminate which use 
epoxy resin composition which is prixiuced by nimutacturing 
nrthod of phosphorus mxli tied llant resistance epoxy resin 
conposition vvhichis stated in any of epoxy resin conposition 
or Claim 1 2 to 20 which is stated inthe any of Claim 1 to 1 1 . 

[Claim 22] Prepreg and laminated board which designate inorg 
anic or organic reinforcing material of state of thefiber and 
nonwoven fabric or woven fabric which are produced making 
use of phosphorus modified flame resistance epoxy resin 
conposition whiehis produced by irEnufacrunng method of 
phosphorus modified flame resistance epoxy resin conposition 
which is stated in any ofthe epoxy resin conposition or Claim 
1 2 to 20 which is stated in any of Claim 1 to 1 1 asthe substrate. 
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[Uescnption ofthe Invention] 
[0001] 

[Technological Field of Invention] This invention, regards phos 
phorus modified flame resistance epoxy resin conposition , 
manufacturing method and its method of use which containthe 
epoxy resin , phosphorus-containing compound and curing 
agent. 

[0002] 

[Prior Art] Presently epoxy resin satisfactory thermal , is used f 
or productionof molding conposition and coating material 
which possess mechanical and electrical property. These are 
suitable for enclosure of electricity and electronic part, 
andsuitable for dipping and impregnation step are. With 
electricity engineering field, as for epoxy resin conposition 
which is used flame retardation it is treatedmainly. 

[0003] Generally epoxy resin conposition flam; retardation is 
treated making use of bromine-containing aromatic compound 
andthe especially tetrabromobisphenol A When completely 
flame resistance imparting agent which bromination is done is 
used, in order toguarantee that molding conposition becomes 
self-extinguishing behavior, bromine content of 
approxinntely20% becomes necessary. As synergistic agent, 
antimony tn oxide is often used. Case of fire, hydrogen 
bromide is discharged, this brings damagedue to corrosion. 
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Under inconvenient condition, to poly odor elencnt tliereare 
tints when di ben/o dioxinand furan which tire convert ed ;ire 
forntd. Therefore, not adding conpound which broniination 
is done, there wnsdenund vis-a-vis epoxy resin conposition 
which can achieve flame resistance which isreqiured. 

[(XXM] For flaiiL- retardation treatntnt of epoxy resin conposi 
tion, tiller and tor example alumnimioxide hydrate (German 
Unexanined Patent Publication No. 35 40 524 specification) 
whichpossess tire-extinguishing effect are proposed. 
Furthermore, suitable flume resistance can be acquired by adding 
aminniunipolyptiosphate orcontiining with aluminum oxide 
hydrate with alone. You can use also red phosphorus in place 
of anTmnium polyphosphate. ( German Unexamined Patent 
Publication No 17 45 7% specification ) 

[(XX)5] .As flame resistance plastic additive, multiple liquid orga 
nophosphoRis compound is lectured so far. But, as tor 
deficiency of these types, there is a " plasticizing action " where 
these additiveare considerable. In case of epoxy resin which it 
hardens, plasticizing action appears in thedecrease where glass 
transition tenperature is considerable, drilling behavior and 
wear propertydecrease furthermore, in molded article. 

[0006] To assure flame retardation treatment it is possible epox 
y resin making use of theepoxide functionality phosphonic acid 
ester, but synthesis of phosphonic acid ester becomes very 
conplicated. Furthermore phosphorus modified epoxy resin be 
able to acquire polyepoxide compound by reacting withthe 
anhydnde of phosphonic acid or phosphinic acid, and 
satisfactory flame resistance isshown considerably. Fie able to 
acquire phosphorus content dicarboxylic acid or phosphorus 
content carboxylic acid anhydride, easily in industrially 
inconparison with phosphonic acid anhydride , these are used 
for flant retardation treatment ofthe for example polyester 
fiber. FurtherrrDre, it possesses satisfactory flame resistance, 
and can designateproduction easily as inexpensive, phosphorus 
content it is shown in Japan Unexamined Patent Publication 
Heiforming 10 year 3rd 6636 number concerning phosphorus 
modified epoxy resin composition which can change. But there 
are times when as for resin skeleton which is disclosed, theratio 
of aliphatic chain is high, is inferior to heat resistance and 
flame resistance. 

[0007] 

[Problems to be Solved by the Invention] Problem of this inven 
tion and to have satisfactory flame resistance, be able toproduce 
easily in inexpensive, furthermore, it is to offer phosphorus 
modified flant resistance epoxy resin conpositionwhich is 
superior in heat resistance aixl flant resistance. 

[am] 
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[Means to Solve the Problems] As tor this problem, below-ment 
ioned chenical structure forniila ( I ) 

[(XXW] 

[Chenical Fomiila3] 




p— (CH 2 ) — Ri 



r; 



R 2 (0). 
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[(X)l 01 It is achie\ r ed by phosphorus content epoxy resin conp 
osition of types which so contains phosphorus-containing 
conpoundwhich is displayed, expresses to beginning. 

[001 1] This phosphorus modified flame resistance epoxy resin 
conposition per epoxy resin of 100 parts by weight, contains 
phosphorus-containing conpound which isdi splayed with 
chenical structure formula (I) or (II) of preferably 10 to 1(X) 
parts by weight, at that occasion weight ratio ofthe epoxy resin 
of entirety and phosphorus-containing conpound and curing 
agent which are displayedwith chenical structure formia ( I ) is 
( 1 to 80): 1 . As for this phosphorus modified flame resistance 
epoxy resin composition, it is desirable not to contain halogen. 
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[0014] 



[0012] As for this phosphorus modified flame resistance epoxy 
resin conposition, it is desirable to contain phosphorus 
uncontained epoxy resin of 5 to 300 parts by weight. As for 
this phosphorus modified flame resistance epoxy resin 
composition, it is desirable to contain other conponent and/or 
filler of the5 to 300 parts by weight. Aforementioned filler 
being inorganic filler, furthermore, it is desirablefor inorganic 
filler to be hydroxide. As for this phosphorus modified flame 
resistance epoxy resin composition, it is desirable to contain 
phosphorus of 0.5 to 1 3 wt%. 

[001 3] As for this phosphorus modified flame resistance epoxy 
resin composition, especially it is desirable to contain 
phosphorus ofthe 1 to 6 wt%. As for this phosphorus modified 
flame resistance epoxy resin composition, it is desirable to 
contain promoter. As for this phosphorus modified flame 
resistance epoxy resin composition below-mentioned chemical 
structure formia ( 1 1 ) 

[0014] 
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[Chemical Fornula 41 
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[00 1 5J So it is desirable to contain conpound which is displayed. 
As for this invention, In same way epoxy resin , In 
nnnufactunng method of phosphorus modified flame resistance 
epoxy resin conposition which contains phosphorus- 
containing compound and curing agentputting. Even in 
manutacturing method of phosphorus modified flame resistance 
epoxy resin conposition which produces phosphorus modified 
flame resistance epoxy resin conposition nuking use ofthe 
phosphorus-containing conpound and epoxy resin and curing 
agent which are displayed with the chemical structure f omul a 
(I) to regard, Furthermore, reacting with phosphorus- 
containing conpound which with first reaction step is 
displayedthe epoxy resin, with chemical structure fornula (I) 
in rnanufacturing method of phosphorus modified flarre 
resistance epoxy resin conposition which contains the epoxy 
resin , phosphorus-containing conpound and curing agent, 
next it regards also theabove-mentioned method which consists 
of fact that reaction product isconverted to phosphorus 
modified flame resistance epoxy resin conposition making use 
of curing agent with second reaction step. 

[00 16] solventless and it can execute this first reaction step, in 
solvent. When it executes in solvent, aprotic polar solvent 
which can use, N- methyl pyrrolidone , the dimsthylformamide , 
tetr%drofuran , dioxane , dialkyl ether , glycol ether and 
ketone and/or ester , inaddition can use each one or mixture of 
those of methoxy propanol , halogenated hydrocarbon , the 
aliphatic and alicyclic and/or aromatic hydrocarbon as solvent. 
In addition, after first reaction means ends, combining cooling, 
it is goodadding solvent. 

[00 1 7] Reaction of first reaction step is done with temperature 
of preferably 0 to +2 50 °C As for this reaction especially it 
is desirable to do with tertperatureof 1 00 to 200 °C. Reaction 
of second reaction step is done with temperature of preferably 
0 to 200 °C. As for this reaction especially it is desirable to do 
with temperatureof 1 (X) to 1 80 °C. this invention 
furthermore regards also method which is used for thennlded 
article, molding conposition , coating material . resin-applied 
coning copper foil or laminate vvhichuse epoxy resin 
conposition of novel. 
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[0018] ^ssnsia. £ bi;^bnt;x^ + ->^8iffl 



[0019] 
[^Bfl^S^.COffJ^] 

[0 0 2 0] *^Bfi|_,fel>r{$ffl^rL^ 'J >f^1t£* 



r ^ ^ ^ + i 



[it 5] 




[0018] It retards also prepregand lamnated board where this in 
vention is pnxluced furthermore using epoxy resin composition 
winch is acquired, designates iix>rg;uiic or orgjunc reinforcing 
nutenal otthe state of fiber aixl imnwtnen fabric or woven 
fabric as substrate. 

[IX)19] 

■ Hnixxliment of Invention 

[(X)2()] Regarding to this invention, ;is for phosphorus-containi 
ng conpound which is used, thebelow-mentioned chemcal 
structure forrrula ( I ) 

|(X)21j 

[Chemical Formula 5] 



[0 0 2 2] -CS^ft&lb^T'. x^ J +vffiBlt5E 
ri^^f &t<DX'. it*. R 1 it 2filil±©? x / —)l 
vtOHS^tMtSt). nIS, 0ni3fflSS!T'. R1 



[0 0 2 3] 



[0022] So with compound which is displayed, being sonrthing w 
hich possessesthe epoxy resin and reactivity, in Formula, as 
for Rl lis for theconpound and n which include phenolic OH 
group of 2 or more, with theinteger of 0 to 3. as Rl , for 
example below-irEntioned chemical structure fornulagroup A 

[0023] 
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[ice] 



OH 




[CTiemcal [omnia 6j 






CH • 




Oil 



MO: 



[00 2 4] fti'T'TJhitiDtffcS. Z<blZ. R2 



[0()24] Such as with there are some which are showa Furtherm 
ore, R2 alkyl group of straight chain or branched chain where 1 
to 8 has thecarbon atom, cyclohexyl group , cyclopentyl 
group or aryl group or to be alkyl or alkoxy - substituted alkyl 
groupor aryl group where 1 to 1 8 has carbon atom, R2 with P 
atommay form ring, as for m with 0 or 1 , for examplebelow- 
mentioned chemical structure formula group B 



[0 0 2 5] 



[0025] 
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[Chemical Formula 





[0 0 2 6] fti'T*;* tl&„ M >1b£^l£, * 

led; oTff btl-5,, 
[0 0 2 7] ^fSWIC&^Til ffl£tl&/NP fV^ffl 

ttJ&, SUSS. 3?§®tfcJ:U:/*/;li^xPSiCT*fc* 
CitfT-J^ £blc. Cftbli. ;I££fcli5ft;£14 

tf^MMnli. ^9000*-t?T?fcSCiA<-Ct i>A<, -tele 
Iii^l50 ~4000T 



[0 0 2 8] ztib©7H'jx7K+v KMb^^li. W^li 
tibOT^x / -JUifl^KSHb^fiJc^fc^tf/^fdiy * 
xy-;u£i. Wjtii^xy-^fc^ri/Sfcii^ uv- 

t K 'J > c StK e~ ■£ * - c (c J; o X 1§ b n S „ 

[0029] ifii&^ffi^xy-^iicowi, uvju-> 
y-ju. t Kp + y >. 2 . 2-t"X (4-t KP*v7 x - 
7D/\> itX7i/-JI/A) . vtKP^vv7 

;it □ • 



[(X)26] Such as with it is shown. In addition, phosphorus corrp 
ound is acquired by reaction with reactionand phosphine oxide 
with phosphine oxide and benzoqunone and nonfunctional 
phenol whichpossesses allyl group. 

[0027] Regarding to this invention, as for epoxide conpound ( 
Below , even polyepoxide conpound you call) of halogen 
uncontained which isused, it is possible, and to be a saturated or 
unsaturated, it is possible to be a aliphatic ,a alicyclic and a 
aromatic and/or heterocyclic. Furthermore, these, under mixing 
or reaction condition may contain substituent ,the for example 
alkyl or aryl substituent and ether group etc which do not cause 
side reaction which becomesthe interference. It can also use 
blend of polyepoxide compound which differs. To be it is 
possible average molecular weight Mn of these polyepoxide 
conpound, to approximately 9000,but it is approximately 150 
to 4000 generally. 

[0028] These polyepoxide compound are polyglycidyl ether wh 
ich designates hydrogenation product and/or novolak (In under 
existing of acid catalyst reaction product of univalent or 
polyvalent phenols , for example phenol and/or cresol andthe 
aldehydes and preferably formaldehyde) of for example 
polyvalent , the preferably dihydric alcohol, phenols and these 
phenols as substrate, these are acquiredthe known method and 
for example polyol by reacting with epichlorohydria 



[0029] Example of preferred polyvalent phenols, isomeric nixt 
ure of resorcinol , hydroquinone , 2. 2- bis (4- 
hydroxyphenyl ) propane ( bisphenol A) andthe di hydroxy 
diplienylimhaneibisphenol F). is 4.4'- di hydroxy biphenyl 



ISTA's Paternal tm). Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detnment fromits use. WWW: http: wwvintlscience.com Tel:80O-430-5727) 



JF 00080251 A Wacnine Translation 



4 - yth'D + '>v7iiJlv'?P A - + *>, 4.4'- v 
t + 3'-v>f )k>7i-Jl-7D/\>, 4. 4' -v 
t FPtvt'7i x;u, 4,4 - v t K P ^ v * > V 7 x 
/>, l.l-t'X 4-t KP4 v7 x- x£>, 1 T 

- tfX !4-tKP + v7i-A) -f V^$>, 2. 2-t'X 
:4-t KP + v¥Z^f 7DA>, t"7 ( 

2 tFCtv+7fJU I. a vth'D4vt7 

7U>. FOX ;4-th'D4v7i:jl) P< 7 > , 1.1' 

- t'X '4-t KP + ->7i->L'' I-fWfe4. 

[0 0 3 0] CCTIi. t"77iy-JlA£J;tft^7 
x y Fi^J LLV, ?-ft^KSt7;U^-JK0*'J 7' 
'j vvJix-^t. ^'jx^ + v hMt^tJt LTWii 
T-fcS, ca><f 7&£ii7 ;up-;k»W * Lo#na. i. 
4-7$ >v^-— ju. i. 6-^±-y-> V + 7K0 7JU + 

U>7"'Jp-^. yj+TP-Jk h 'J / f n-J|/7P/i 
>, 2.2 t"X (4 t F'Dtvv^D^v^ 7P/\> 

[0 0 3 1 ] •£-©^Oifift'd:+ ,| Jx* + -> hMt-^^ii, 
^''JvyiUXf^tfcy. Ctibiix t 7 p 
□ t KM >*f;!ii5]^cox*4v1tir%)^. SIS!?®, §1 

yf>8, 7*^7 JUS£, 7 7;H£. -f V7$jHf. tU 
77jH£, t- h7t KD7$;H££fcli^3-9-t FP7 
7JH$, 2. 6-7" 7 7 U>v*;L.*>i§fc J^Tj-tlbLf; 

. i>7"9 vy/lf U75 U- hfeitfv^'J vv^^ + 
^th'P7^L/-htfcS 3 

[0 0 3 2] ^fflCifto t 7 >^'Al:RI J tlfcl* 

ftbfflxtf+v KSJtttl)tU7^ Vlx^ffiffilbS 
Wx.li77 'J 77 u;H£<»7'0 vv>u 

xXf-;U$<SfflLt;IL1b*l#U^ y Mitt" SCt tfT? 

[0 0 3 3] ZOttlO&mt t<J)V$ 
•> K1b£^CDW;t, ^TPJ3SI-S-3<1b£1$3T-$)y , 
#J;Llit7*> F--f >X7h>->ffi||, h |J7"'J vvJUfV 
•>72 ty- HfcJ:^/'^fcli-f 37-, F U7*U 
vvJU-p- 75/ 7 x y — JL/ , F 'J 7* 'J •> vJU-p- 7 5 
J y7i-JH-fJk t h 7 7 'J v >JI/v7 5 ./ y'7 
x r. ju* 7 >. f- F 7 7* 0 v y'JI-v7 5 / v 7 x xjn 
— tJU, f i4-7" l Jyy/lt+y7i^jl-) x 

7>, -7 7'/— JUxtH'+v K. 77yJH*'^yK, * 
y/ >£ttx*'^v$igT &<5 3 -E-<Oftb<O*'0 
x Kli. 5f§K7 5>, *|^.ii7xr;>, ®\^\f 
N. N- v 7 'J vvJUT- 1 ; >. v75/v7x_^>7> 
fccfc IiN. N' - y>xJl/7;;y7i-)l>? >f TcliN. 
N - v> ^JU7 5 / y7i-;iXlltoSS«itlit 
0>T'fc&.. *<0#>.<»itfiS&+''Jx* J *v FMb^li, He 
nry Lee and Kris Nev : I ! elc ck 5 "Handbook of Epoxy 



cyclohexane . 4,4'- dihydroxy-3.3'- dimethyl biphenyl propane . 
4.4'- dihydroxy biphenyl .4,4'- dihydroxy benzophenone . 1.1- 
bis ( 4- hydro.wplienyl I etliane .tlx; 1.1'- bis (4- 
hydroxyplieiiyl ) lsobutane . 2, 2- bis (4- hydroxy t-butyl 
phenyl ) propane . bis (2- hydroxy naphthyl ) nrthane , 1,5- 
dihydroxy naphthalene , tris (4- hydroxyplienyl ) nrthane and 
1,1'- bis (4- hydroxyplienyl ) etlier. 



[<X)30] Here, bisplienol A arid bi.splieix)l ¥ are desirable. Alsop 
olyglyeidyl ether of polyvalent aliphatic alcohol, is ideal as 
polyepo.xide conpound. Example where this kind of 
polyhydric alcohol is desirable, is 1 , 4- butanediol , the 1 .6- 
hexanediol , polyaikylene glycol , glycerol , 
trinuthylolpropane , 2, 2- bis ( 4- hydroxy eyclohe.xy! ) propane 
and pentaerytliritol. 

[003 1 ] Other preferred polyepoxide conpound are ( poly ) gly 
cidyl ester, these are acquired epichlorohydnn or thesimlar 
epoxy conpound, aliphatic, alicyclic or aromatic 
polycarboxylic acid , for example oxalic acid , the adipic acid , 
glutanc acid , phthalic acid , isophthalic acid , terephthalic 
acid , tetrahydrophthalic acid or hexahydrophthalic acid , the2, 
6- ruphthalenedicarboxylic acid and by reacting with aliphatic 
acid which dintrization is done. These examples are diglycidyl 
terephthalate and diglycidyl hexahydrophthalate. 

[0032] Being a polyepoxide conpound which contains epoxide 
group which is arranged in randomalongside molecular chain, 
when it is several, you can use polyepoxide conpound whichit 
catt produce with emulsion copolymenzation which ases 
glycidyl ester of olefinic unsaturated compound andthe for 
example acrylic acid or methacrylic acid which contain these 
epoxide group, profitably. 

[0033] Example of polyepoxide compound which other things 
can use is compound whichis based on heterocyclic ring system, 
oligomer of for example hydantoin epoxy resin and 
triglycidyl isocyanurate and or, is the tnglycidyl- p- amino 
phenol , triglycidyl- p- arano diphenylether , tetra glycidyl 
dianino diphenylmethane , tetra glycidyl dianino 
diphenylether , tetrakis (4- glycidyl oxy phenyl) ethane , 
urazole epoxide , the uracil epoxide and oxazolidinone 
modified epoxy resin Other polyepoxide are something which 
designates aromatic amine , for exanple aniline , the for 
example N, N- diglycidyl aniline , dianino diphenylnrthane 
and N.N 1 - dinrthylamino diphenylmethane or N.N"- 
dinrthylanino diphenylsulfone as substrate. Other preferred 
polyepoxide conpound. are stated in " handbook of Epoxy Re 
sin s". McGraw-I Iill Book company , 1967, due to Henry Lee 
article "Epoxy Re sins" .American Chemical Society. 1970. 

P. 13 
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Resins . McGraw-H i I Book Company. 196 7. Henry i_e 
e ^)Iffl^C"Epoxy Res i ns". Amer i can Chemical Soci 
ety. 1970 , Wagner/Sarx. "Lackkunstha-ze". Car! Ha 
rserVerlag 19/1 5th edition. 1 74 ft. , "Angew. 
Nakromol Chemie". Vol.44 (19/5;. pages Ibl to I 

63 . k-y "jtm&m'ammi 57 733 ^mth^is^ 
-o-y/^m&m^mmo 384 939 ^^wm^izidmzn 

[0 0 3 4] £ L \ «ffl<*ft-i>*'9x^ + v HtA% 
It, t*X7 x / -JUA. t"X7i/-7l/Ffiii;t^7 
x/-JUS SStttTStX^'J y'/W-flt (cn 
bff)tX7i/-llS|<!:it'?PP (/\P- tK'JXB 

*;t-A77Uf : t h'S J:7>V^t;l;t'7 U7 — 11-^)11*7 
ji-ft KV 77t0*' i j7' l j yy;H-f/k «4:r>' 
7^;H£. -fy7^/H£, xU7$7Ui$, xh^th'P 
7^7U8fcJ;y ; /^7-;li^ + ^t Kp 7 2 7H£fccj:0' h 

> 'J Hffl'/^'Jyyll'i^fJk ?f § 7 5. > 
U^TPff it£ifli£S0N-7*'J vv)HbSft, WI^I^N. 
N-v7''J vv;L-7-'J >. N. N.C- h 'J U vvJU-p- 7 
= y 7i/-Jk H ') 7"'>l v v7l/^ 7 v7* U— FfcJ: 
tfN,N. N'.N'-t h7?*'J vvJUti'X (p-7 5 7 7ixjl, 

racid)X7t<JrvfflSI. ti&VZmmfeT >\,=i-H>. #1 
4-7* >v^"-;L-, h 'J > ^P-Jt^P/^fccfc 
7JU+U>7"9 a-;K7)v-fc J;^^ 1 ; 7' 'J v v 

[0 0 3 5] ££>\zj-*w<) vV >£14i*°*v$flt 
ti£?SiT*fo-£„ Cft'b&THb^tH*. ("Angew 
. Makromol. Chem. ". Vol. 44 (1975). pages 151 to 

163, fc£t>'*imrpm3 334 110 mzm) „ zti 

f Ll^illi. t"X7x/-;UA v7"9 •>vlH-f)l'7; 
y^i-Jl^yy-fVvT^-l-i© ' Wii&lSit^j 

LTfcU. 3-f< l/ff^S 



[0 0 3 6] ffiffltSC iCOT'g-SSIbS'JCD^IIi. fllfft 

7 (4-73/7xx;U) >*>. 7- 'J >-*,iUA77U 
ft K$Bt. t"X :4-7 5V7i-JI<) X;C*>. x^ 
U>v75>. l.3-7P/Ov7 S >. l/> 
y? 5 >. y'lf U •> H 9 7 5 >. I- 'Jlf l/>f 1-7 
7S>, 2. 2. 4- F 'J > =f-ll-\. 6- ^ + +>">v7a>. t- 
L/>v7 = >. t"7s (4-7 5/v7P^ + v7U) 



tlx; Wagner S;irx. "Lackku ns t hi rze", C'u rllla ns er Vei lag 
( 1971 ). 5th edition 174 ft'.. " Angew . Makro mol . Chemie", 
\'ol.44( 1975). pages 151 to 163 . (lerniui Unexamned Patent 
I\iblication No. 27 57 733 specification and Furopean Patent 
Application Publication No. 0 3<S4 939 specification due to 
Henry Lee and Kris NeVi lie. 



[0034] Is used desirably as foi |x>lye|x>\ideconpound which, bi 
sphenol A . bis giycidyl ether which designates bispheixil F aixl 
bisphenol S as substrate ( Ihese bisphenols and reaction product 
of epitaxy chioro (halo-) hydnn) orthe oligomer of those, 
di giycidyl ester of polyglycidyl ether . and phthalic acid . 
isophthalicacid , terephthalic acid . telrahydrophthalic acid 
and'orhexahydrophthilic acidand trimellitic acid of phenol - 
formaldehyde and/'or cresol - formaldehyde novolak, N- 
glycidyl compound of aromatic anineand heterocyclic 
nitrogen base, it is a di- and a poly giycidyl compound of for 
example N, N- di giycidyl aniline , N,RO tnglycidyl- p- amino 
phenol . the tnglycidyl isocyanurate and N.HN.N- tetra 
giycidyl bis (p- amino plienyi) ncthane , hydantom epoxy 
resin and 7 v + K (ar acid ) epoxy resin , and thepolyvalent 
aliphatic alcohol , for example 1 , 4- butanediol , 
trimethylolpropane and polyalkylene glycol. 



[0035] Furthermore also oxazolidinone modified epoxy resin is 
ideal. These compound are public knowledge, (" Angew . 
Makronx)lekulare Chemie (0025-1 16X, MACEAK) ", Vol. 44 
(1975), pages 151 to 163, andU. S. Patent No. 3 334 110 
number reference). Exanple where these are desirable is (In 
under existing of preferred promoter. ) reaction product of 
bisphenol A di giycidyl ether andthe diphenylmethane 
diisocyanate. In regard to production of coating composition 
of novel, it can existthe poly epoxy resin, or as blend with 
alone. You use here "Hardening" with as for term which is said, 
insolubility of thesol id from solubility and soluble solubility 
polyepoxide which accompany molding 
generallysirrultaneously, in three-dimensional of infusibility we 
to mean conversion tothe product which crosslinking is done, 
for example impregnation structure , the coating and glueing 
connection are given 

[0036] Can use as for exanple of curing agent which, aliphatic . 
alicychc . aromatic and heterocyclic amine , for exanple bis 
(4- amino phenyl) methane . aniline - formaldehyde resin .the 
bis (4- anino phenyl ) sul tone . ethylenediamne . 1.3- 
propanedianine , hexamcthylene diamine . di ethyl enetri ami ne , 
triethylene tetraarrine , the2,2, 4- tnntthyl- 1 ,6- hcxane 
dianinc . nv xylylene dianine . bis (4- amno cyclohexyl ) 
methane . 2. 2- bis ( 4- amino cyclohexyl ) propane , 3- 

P.14 



1ST As Paterra(tm). Version 1 .5 ( There may be errors in the above translation. 1STA cannot 
be held liable for any detriment from its use. WWW: http:www-.intlscience.com Tel: 800-430-5727) 



JP 00080231A Machine Translation 



.'. ;4 7 5 / Q-n + v;u - 7P/\> 

. 3-7 = / > ^Jt--3. 5 5- I- 'J /- filv^ d-n + v^UT 
5> ;-fV*D>v7;» , *'M7 5 K7 5 >, *'V 

Wiiii't: Kp + / >, u';jiv;-ji, 

2.2-tA (4-tKP + v7i-jH 7P/\> it"X7x 

/-;ua: fc-j;ii'7iy-ji,-7iiftni. *"yft 

f l-7tKD7?JH!, S^K^ + ^t KP 7? JU$, & 

%L ft'l/Lliv7/ 7'7- v>. * r;f£7 'J -tJU- 7 7 
X h & o 

[0 0 3 7] $f1b£i|<h LT7 5 > ffl-f •?> li , 

■f-flbte. il?£i*+v KSS^r; l J 0. 35-1 2 

.*%<nii6!3ii, KiSi§fcy o. 4-1. 1 

a**t«ffl*ti4. ^ic»8«:{gjt»Jii, -<5yy-;u 

Lt^X?^ >, #a-tr'y*r>fc c ti>'7-tr^;L-7t h-f 

[0 0 3 8] 0i§££J£tt#3ft$lJli, Mitlixfc'^OD 
-HXfoh, tKMi*°*v h'1t£t)<t 'J >#^v*;u+C 
It^trSctf^oT, ^SODfflBi© 'j >#ftg £fJ3g 

t&ZtfrV2& a ^Mtfcli, *?£L<li1 : 0. 1fr 
b1 : 0. 8T?feU. ^l-ff£L < l£ 1 : 0. 1 rfr> b 1 

<t LT^jgiitifcic/.'^fciiorsttr'fe* y >£ttx 
*'*v$l!t##b*i. cftii. t|£HJ; oTiiiSj&^T? 
&o t t sfia^s tit? h y , fx y ts^ *<#^ t? fe-s „ 



[00 3 9] ^li^lclt, f-ftbl^MP 

h>ttr-fcy. »£L < tiffiti Willi, n-*^ 

JUtrP 'J K>, v/ fjl«t)l/A7 5 K, x-xJk vx 
ffl-i-Tlk f h7th'077>, v^ + tt-V. 1~ 
6 1 0 fifi * JI -f £ ^ T h i# £ I ^ X -d T I i K L 7 J U * 

ju, t/p 3-/H-T/1-, 7"f ;i/7"'j3-^ 

x-xJU, ^rT>, 7-trh>. > ^JUx^juy h > 
fMV7Dt'i^h>, >^JM 7 7>;uy h>, v 
5P^W^>, iXfik x^;u7-trx- K ~?T)l< 
7-tTT-h. x^ U>7'U 3-A7tf- hfcil/^ T- 
+ '>7P £H7ilT- K > hf>7P/S/ — 
<fe/ s P y >1tft1b**fc J; t; II Hit fc J: I}/ £ fdi^S 

J&BMtfc^T'&y . ;tb«3^^+*>. ^7$>. 



aninonrthyl-3.5.5- innethyl eyclolx-xylaniix.- ( lsopliorone 
dianine). polyainde amine . the polyphenols . for exanple 
hydroquinone . resoranol . 2. 2- bis (4- Imtni.xvphenyl ) 
propiinc ( bispheixil A) ;uxi plx;ix)]-al ^ t K resin . tlx- 
polycarbo.xylic acid and its aiiliydridc , it is a for c.xanplc 
phtkilie anhydride , a tetrahydrophthilic acid anhydride , a 
Ix'xaliydrophtkdic acid anhydride , and a pyronrllitic acid 
diajihydnde. Fiirtherni)re, catalytic curing agent , for exanple 
c\-ano gituiidine or Fnedel - (rati catalyst . also itis possible 
to use for exanple boron trilluondc. 



[0037J When amne is used as curing agent, those are usually us 
edat quantity of epoxide per equivalent 0.35 to 1 .25 equivalent. 
In case of po! year boxy! ic acid or its anhydride, epoxide per 
equivalent 0.4 to 1 . 1 equivalent is used. Especially, preferred 
promoter, is imidazole derivative , for exanple 2- methyl 
imidazole , 2- phenyl imidazole and the2- heptadecyl imidazole, 
and also phosphine , metal soap and acetylacetonate are ideal. 



[0038] Preferred reactive diluent low molecular weight which re 
acts with for exanple epielilorohydrm single or is 
thepolyfunctionality alcohol . phosphorus content of resin of 
ravel can be adjusted polyepoxide compound and 
thephosphorus content dicarboxyhc acid or phosphorus content 
carboxylic acid anhydride ratio of equivalent by changing, 
equivalent ratio is 1:0.8 from preferably 1: 0.1, is 1:0.4 from 
particularly preferably 1 : 0. 1 . phosphorus modified epoxy resin 
which is a soluble solubility and/or solubility of epoxy resin and 
with reaction with thephosphoms content dicarboxylic acid or 
phosphorus content carboxylic acid anhydride, as still is 
acquired, this it is in solutiondepending upon in case and being 
shelflife, handling is easy. 

[0039] When solvent is used, those are aprotic, are preferably 
polarity, for exanple N- methyl pyrrol i done , 
dintthylformanide , ether, diethyl ether , tetrahydrofuran , 
dioxane , Depending upon when it possesses carbon atom of 1 
to 6 possesses thealkyl group which diverges ethyl glycol ether 
of monoalcohol which, propylene glycol ether , butyl glycol 
ether , ketone , acetone , methylethylketone , methyl 
isopropyl ketone , the methyl isobutyl ketone , cyclohexanone , 
ester , ethyl acetate , butyl acetate , ethyl eneglycol acetate 
and then-Ethoxypropyl acetate and methoxy propanol , in 
addition it is a halogenated hydrocarbon and a alicycl ic and or 
aromatic hydrocarboa hexane among these, heptane , 
cyclolx'xane , toluene and di xylene or other solvent 
aredesirable. You can use these solvent, or as nixture of those 
with alone. 
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[0 0 4 0] Z0i**v«!!i*§j£tll;t. »£L<l£tf 
85^7^5-9 A. S$1b7^S-9A7k«%!J. 7K&Hb7 



[0 0 4 1 ] 

#l 1 1 OT'ii. TSB-ltf:fltjSS(li)f**ni> 



[0 0 4 2] 
[-It 8 ] 




[(X)4()] This epoxy resin composition is strengthened with pref 
erahly glass cloth or glass fiber It is possible also as tor this 
epoxy resin conposition, silica . talc , the quartz powder . 
aluninum oxide . aluminum oxide hydrate , alunmum 
hydroxide and magnesium hydroxide etc to bepossible fane 
retardant of filler, lor example irdamme ;ind phosphorus 
conponent, as the inorganic filler, to be filled, to adjust content 
of" phosphorus with thequuntity of tliese filler. You can use this 
epoxy resin conposittoa for surface coating. You can use 
these, as encapsulating material of electronic part, in addition 
laminate and resi reapplied com ng copper toil .as laminated 
board and one for adhesive. 

[0041] 

[Working Hxanple(s)] This invention is explained with Workin 
g Kxample below. With Working Example 1 to Working 
Example 1 0, phosphorus compound which is displayed with 
below-mentionedchenical structure formula (II) was used. 

[0042] 

[Chemical Formila 8] 



[0 0 4 3] 1 L<D7 7Xal:, tb^tSie 

SC(ll)T*S$tl4 U Mb&tl (10 (2.5-vt + 
jl-IV) -lOH-9t**-IO-*X^77it>H/ 
>-lO-^"^vK CHCA-HQ, H^ttSSttSJ) ) 161 g. 
tiX^xZ-^ASxTK + vlSBI (EPICL0N850S, 
-f >Aib?l3IM) 380 g, h U yii-ll,**?* >0. 5 

g^sjoL, i48°ct- 1 tsmmt zztiz* 

U;tci2il;-Sttfel^#^. * 0 ft £:?■;> fit $ 81 v- h 

±n^ ; fffL, ^jpf'Scti-^ysi'ibti^fco cros 
fe1fl!!$*A54g t h';7v>tt8*%-r*7i/-;u 

®1b£'J (KA-7752. *B*-f >Aib^I H^S^Ett^) 9. 
5g £170°C£)*7 r- 71/- h±T*<k < il^L&tf b&tt 

fc&teTif$}#L.. 30kg/cir2O)E*r'l70"C70 / 7T7JP^L, ft 



[0043] (Working Example 1 ) In flask of 1L, phosphorus conp 
ound ( 10(2,5- dihydroxy phenyl) - 10H - 9 oxa - 10 - 
phospha phenanthrene - 10 - oxide ( HCA-HQ, Sanko KK 
make) ) 16 lg which is displayed withthe chemical structure 
formula (II), bisphenol A type epoxy resin ( Epiclon 850S, 
Dairuppon Ink & Chemicals Inc. (DB 69-05745 12) nuke) 
380g, triphenylphosphine 0.5g was added, transparent liquid 
whichhas brown by 1 hour heating with 148 °C was acquired, 
liquid was applied on fluororesin sheet, solidified product was 
acquired by cooling, powder fragment doing this solidified 
product, white resin powder A is acquired. While on hot plate 
of 170 °C mixing phenol curing agent ( kA-7752, Dairuppon 
Ink & Chemicals Inc. ( DB 69-05745 12) make) 9.5gwhich 
possesses white resin powder A54g and tnazine backbone which 
are acquired well, itacquired gelled product of platelet, clanpmg 
it did this gelled product with iron sheet which does spacer of 
thc2 mm, 1 70 °C 7 0 rrin heated with pressure of 30 kg'cm2. 
acquired thecured product of platelet. 
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;^J£«i!2 ; 3OOmL0t:-±l-i-, ' it i ! X h 

£tl&<) >it-gtyS :'10 2.5-vt h'D + v7i -JU) - 
10H-9l-*-*t-lO-7t;X7T7i1->hU>-10- + 
+ ->K ;HCA-HQ, Zjt^.^iftt^' i 16 g. fX7i^ 
-M-AS.'itf+vfflU YDI28. mmt&W 38 g. h 'J 
7v>t»S^t^iy-JH(t« (KA-7052. * B * 

>0. Ig^^^DL, cfc < ;f t £T?>.. -?-C0*. Cffliit*!? 
170"C <£>*•>• h±^^LthL. i(;IfiLW^ 

*ILf;MT-»«l L, , mg/odVE ii T- 1 70-C70-5j-JJO» 
L. ftttCOiUb^^itfc, 



^ft-S'J >it£* HO 2.5-vt h'Dtv7i3) - 
10H - 9ttf-IO-*X7r7it> hU>-10-t 
*vF (HCA-HO. E*|*it£tt§i> i I6g, ^uv-yu 
/ 7 S , x*>v«l.a|075%MEK iSiS (YDCM704-EK 

75. JlB-'b 59 g, vv7>v7= h'lg, h'J7i 
-ft+X7-f>0.lg?a)iDL, J;<;I^t--S, , 
C(7);l^t)^170 °C 1-7U- h±^Lth L, ,t 

< ;I#L^<b*&tt<7)7";Mb!$)£#6 , C<D*rJHbtl£ 
2mmO)X'<-t? LtiSite-Ctt^L. 30kg/cm2tf)l±77 
1 1 70 °C70^JD^L. tftt<£{f1t*)£<#f;., 



i£JS0i|4i 300m Lfflt Ib^^iiit ( 1 1, T?S 
$n§'J>lb^^) HO :2.5-yth'Dtv7i-i) - 
lOH-9^" + -10- + * 777it>hL/>-H)-t 
*vK (HCA-HO. =3t#.ii:#ttil!} 16 g, KM 7 v > 
&i*'*v$H (TEPIC-S. Bit 1b^J 42g, vv7> 
•77 3 K 2 g , h 0 7i:irt7 7< >0. 1 g SSllIlL, 
i<I^T5. Cffl;g£tj£l70°C<»rh'V h 7 b 

- b -t^j* L tb L , £<;I£L&/l«b^tt07*,Mbfe]£ 
mZ>„ Ztf>y;Mbfel£2mm<»X^-^£ Lfc®t£T?$# 
L. 30kg,, cit)2(OE*-C170 °C70tMD^L, tett©®-(b^ 



ti-S 'J ls'tn% (10 ;2,5-vtFo + y7i3) -10 
H-9t + ^-10-t>X777it> KL->-IO-:t + 
vK (HCA-HO. Hjtftit^ttli} ) 161 g. t'77i/ 
-jl,All*>v«t :YD128. miB^bi**!) 380 g, b 
'J 7 x— 7 -r >0. 5 gSSfaL. 145 "CT2. 5 }# 

5 c tic yjlfe^wtffc&^fttt^^tc, 
^CDfttt^^PLkfrb v> fJ^Jl-A7 5 K39g . 
> h-t77P/'i7 -JU29 g. > ^JUX^JU^ b >//r 
£iiS3*0L, (SlffJ^69wt%(7)*iifig;l;1$Aj^f; , 1 L 

i07^X3ich l J7v>#^$ ; firS7xy -jUjMbfrl 



(Working Example 2 ) In beaker ot'3(X) ml, plxxsphorus conpo 
inxl ( 1 (X 2.5- di hydroxy phenyl (-1011-4 o.xa -10- 
phospha phenanthrene - 10 -oxide ( HCA-HQ, Sanko KK 
nuke) ) 16g which is displayed withthe cheincal structure 
formula (II), bisphenol A type epoxy resin (YD128, Toto 
Kasei Co. Ltd. (DB 69-085-667<J) nuke) 38g. phenol curing 
agent ( kA-7052, [>ainippon Ink & Chemicals Inc. (DB 69-057- 
45 12) mike) 9g which possesses the tnazme backbone, it adds 
triplienylphosphineO. 1 g, nixes well. While alter tliat, 
starting letting flow this blend to on thehot plate of 1 70 °C, 
well nixing, you obtain gelled product of platelet, clamping it 
did this gelled product with iron plate which does spacer of thc2 
mm 170 °C 7 0 mn heated with pressure of 30 kg cm2, 
acquired ihecured product of platelet 

(Working Exanple 3) In beaker of 3(X) nil, pliospliorus conpo 
und ( 10(2,5- dihydroxy phenyl)- 10H-9oxa- 10- 
phospha phenanthrene - 10 - oxide ( HCA-HQ, Sanko KK 
make) ) 16g which is displayed withthe chemical structure 
formula (II), 75%MEK solution (YDCN70 4- EK75, Toto 
Kasei Co. Ltd. (DB 69-085-6679) nuke) 59gof cresol black 
type epoxy resin, it adds the dicyanodjamde 1 g and 
triphenylphospfune 0. 1 g, mixes well. Wliile after that, 
starting letting flow this blend to on thehot plate of 1 70 °C, 
well nixing, you obtain gelled product of platelet, clamping it 
did this gelled product with iron plate which does spacer of the2 
mm, 1 70 C C 7 0 mn heated with pressure of 30 kg-'crrC, 
acquired theaired product of platelet. 

(Working Exanple 4) In beaker of 3(X) ni, phosphorus compo 
und (l(X2,5-dihydroxyphenyl)- 10H-9oxa- 10- 
phospha plienanthrene - 10 -oxide ( HCA-HQ, Sanko KK 
make) ) 16g which is displayed withthe chemical structure 
fornula (II), triazine type epoxy resin ( TEP I C-S, Nissan 
Chemical Industries, Ltd. (DB 69-054-4069) make) 42g, it adds 
dicyanodi amide 2g and tnphenylphosphine 0. 1 g, rrixeswell. 
While after that, starting letting flow this blend to on thehot 
plate of 170 °C, well nixing, you obtain gelled product of 
platelet, clanping it did this gelled product with iron plate 
which does spacer of the2 mm, 1 70 C C 7 0 nin heated with 
pressure of 30 kg/cm2, acquired thecured product of platelet. 

(Working Example 5) In flask of 1L, phosphorus compound ( 1 
0(2,5- dihydroxy phenyl) - 10H - 9 oxa - 10 - phospha 
phenanthrene - 10- oxide ( HCA-HQ, Sanko KKmake) ) 161 
g which is displayed withthe chemcal structure fornula ( II ), 
bisphenol A type epoxy resin ( YD128, Toto Kasei Co. Ltd. 
(DB 69-085-6679) nuke) 380 g, triplienyiplxjsphnxi 0.5 g was 
added, transparent liquid whiclilias brown by 2. 5 hours lieating 
with 145 °C was acquired. While cooling liquid, it added 
dimethylfoirmmide 39g, methoxy propanol 129gand 
methylethylketone 77g .acquired resin solution A of solid 
conponent 69 wt%. 60 % MhK. solution (kA 705 2- MOO. 
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<D60%«EK Si$ ;KA7(!b2-«60. *B2M >*1t^I*# 
JCStt^ 89g <h > ^H^ty h >55g, ffi8IS;«A3 

0Offifll9-X^lf £ 2 0 0 u m, g , ciri-'CO #7 

X^PX;:t;lL, 160 "C . 5 tfP B m#f 5 c i: let U 

tr. J±*)30kg/cm2<D;££l70 "CI; T /OtfiQ^iDFt figffj L 



I>amippon 1 11k & (.lienicals lnt ( DB 69-057-15 12) mike) 89g 
and methylethylketone 55g and resin solution .A3 50 g of 
phenol airing agent whichpossesses tn;i/ine backbone next in 
flask of 1 1, were added and theresm varnish was acquired by 
agitating. This resm varnish was inpregnated in glass cloth of 
thickness 2(X) m and measured weight 210 gcnl2,the 
prepreg was acquired 160 C and 5 inn by drying, resin 
content of prepreg which is acquired was 40 %. 3 you repeated 
this prepreg and adjusted. 7 0 mm heated conpression molding 
did with thetenperature 170 G C of pressure 30 kg cni2 and 
acquired laminated board. 



tih 'J y'tSm (10 I 5-vtKP + y7i=JI, -10 
H — 9 rj~ -"^ 7 — 1 0 — 7fvX"77"7o.7~V h- > — 1 0 — 7j~ 
vK > HCA-HQ. Zjtft^ttll} i 161 g. fX7i7 
-^A^x^'+vfflfll ! YD1 28. mtlUbfSM) 380 g, h 
U 7 1 7 -f >0. 5 g£;£7jDL, 165°CT* 1 B^iP 

M^;tiPL%i ( bv^f A*iU7S K39g, ^ h 
^•>7P/</-JH29 g. > )lJi=f-)l f T V W7g 
in L . ta]fJ^69wt%<Oft}fj|i§;lA Sift;, <*l- 1 LCD? 
7Aa[: MJ 7 v Vt^^T & 7i7 -JUSf 1t$iJCO60 
%MEK ;'§:& ; KA7052-M6O . * B > + 1b^XH^it#tt 
67gi^^^x^^^h>50g , «iSI;^;TSA350 g 

ll^-XSlf 5 2 0 Otf m. SM210 &/ erf 0)11 7X7 
□ AI^-BiiL. 160 "C, 5 »r B m«t-5C«!:l;=fc <J 7 'J 
7b7£i#7i u Sbht7'J 7b7ff)Uv>3>f> b 
IJ4 Z07<) 7ls'?$:3ft3.ti.fot>i±. 

5 7730kg, orfd) 170 °Cf- X 70^7)0 f^Tlu I± RJcffS- Lfgf! 



( Working Example 6) In flask of 1 L, phosphorus conpound ( 1 
0(2,5- di hydroxy phenyl ) - 10H 9 o\a 10 phospha 
p'nenantlirene - 10 -oxide ( HCA-HQ, Saiiko KKinake) ) 161 
g which is displayed withthe chenical structure formila (II ). 
bisphenol A type epoxy resin (YD128, Toto Kasei Co. Ltd. 
( DB 69-085-667 t >) make) 380 g, triphenylphosphtne 0.5 g was 
added, transparent liquid whichlias brown by 1 hour heating with 
165 °C was acquired. While cooling liquid, it added 
dinrthyifornturide 39g, nrthoxy propanol 129gand 
methyl ethyl ketone 77g .acquired resin solution A of solid 
component 69 wt%. 60 % MEK solution ( kA 705 2- M60, 
Dainippon Ink & Chemicals Inc ( DB 69-057-45 1 2 ) make) 67g 
and methylethylketone 50g and resin solution A350g of 
phenol curing agent whichpossesses tnaztne backbone next in 
flask of 1 L were added and theresin varnish was acquired by 
agitating. This resin varnish was inpregnated in glass cloth of 
thickness 200 m and treasured weight 210 g/'cm2,the 
prepreg was acquired 160 °C and 5 min by drying, resin 
content of prepreg which is acquired was 40 %. 3 you repeated 
this prepreg and adjusted, 7 0 nun heated conpression molding 
did with thetenperature 1 70 °C of pressure 30 kg<cm2 and 
acquired laminated board. 



;Hfi£tf'|7'i 1 L077X=ilz, 1b^t»it:Er.<ll)T*a£ 
ftS'J Vlb&ft (10 ;2,5-vth'P*v7i-lH -10 
H- 9 + + 10- *X 7 7 7it>h Lx>-10-^" + 
vK iHCA-HO, = }\M*it£ttS) ) 161 g, t'X7i7 
-;u A Si ..YD128. Mmt,f$.W) 380 g, h 0 

7 jl-)1*7s7 J >0.5 g£j£iDL. 145°CT'2. 5 B#P B !Jn 

&tt%£^£PLfctf bv^^+WI/ATS K39g, * h 
+ v7P/'i7 -JU29 g, > =f-l\,JL=f-)l>T h >77g £j£ 
iDL, @ » 69wt% (7) HtH;!;! A £1#f; a *l- 1 LC07 
773l:l- 07v>t^^*-r-i>7i/-^^1b^l(D60 
%MEK (KA7052-M60. >C B > + 1t^lH^S# 

«-3d' 45 g t > fJUf/lT- f >45g . «ifl!;§;$A350 g 
^jSiCLIftftacil^cfcyfflBl^xxS^fc., C com 
mr> -7JS ^ 2 00um, ^1^210 g/om2C0 77"^X'7 □ 
7l;-t;lL, 160 n C, 5^r B 1t£*T 5: <t Izd; y 7^0 ^1^ 



(Working Extimple 7) In flask of l L, phosphorus conpound ( 1 
0(2,5- dihydroxy phenyl) - 10H - 9 oxa - 10 - phospha 
phenanthrene - 10 -oxide (HCA-HQ, Sanko KK make) ) 161 
g which is displayed withthe chemical structure formula (II), 
bisphenol A type epoxy resin (YD128, Toto Kasei Co. Ltd. 
(DB 69-085-6679) make) 380g triphenylphosphtne 0.5 g was 
added, transparent liquid whichlias brown by 2. 5 hours heating 
with 145 °C was acquired. While cooling liquid, it added 
dmethylforrnarride 39g, methoxy propanol 129gand 
methylethyiketone 77g ,acquired resin solution A of solid 
corrponent 69 wt%. 60 % MEK solution ( kA 705 2- M60, 
I)ainippon Ink & Chemicals Inc ( DB 69-05745 1 2 ) make) 45g 
and methylethylketone 45g and resin solution A350g of 
phenol curing agent whichpossesses triazine backbone next in 
flask of 1 L were added and theresin varnish was acquired by 
agitating. This resin \xirnish was inpregnated in glass cloth of 
thickness 200 m and measured weight 210 g cnc.the 
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0 % - 7 M 7 U 7 £ 3 # 1 * (> & t> S . it fi 
30kg/ cm* 0 £g 1 70 "CI; T 70»flD S fiE fl* L fit )»« $ 
iff;, " ' 



ft'50>*lb£^) (10 !2,5-;tS'P + ->7i-jl,j -10 
H - 9 **-*_io- -^777it> hU>-10-** 
vK (HCA-HO. = **xt£*lU; ) IGl g , t'X7i/ 
-JUASxTK+vfflBI fYD128.J|«S^fi)tittj 380 g . h 
'J >0.5 gSjgflDU 145 "CT'2 5 ft 

^0^1.3 il^lj^ft^^-^^^^. 

;tJ0 L b v > T)l*)\,AT S K39 g 
> l- + y7D/0-;M29 g. ^ J- il x =f- n ^ K >77tr 

ffl75X3i;7iy -;u®itS!J ( $ y -;u752. nimt 

^ftjC^ttS!) 47 g ^> ^JUx^yu^ K >so g 
Vtz'lk. fflSI;l;lA350 g £;SJ[] Lfffft" -5 C £ I" J; i) 

mmn-A^ntz. zawimv-zz&z 2oo« m . 

SS21Ogj'om20#5X'7ax!;f ;! L . 160 "C. 5 ft ft 
K^T-S^ilzj: y 7y 7b5'Sft ; „ 1#btlf;7y 7 
ffl U v > zi >x>Kli4 0°/ tl T?$ ) otc a CCD 7 0 7 
U^ j3ttlfefct5 tf, E^3Ckg/cni2(7);Sgl70 o Clcr7 
0#jD$iDJ±fi£ffJLfjS )!?},& 



(10 !2,5-vtKD + v7izji,) _ 10 
H- 9^ + ^-10-^X7 7 7x7->KU>-IO-^ + 
->K (HCA-HO. =Jt#a*tt»> ) 161 g, t "X7i; 
-^A^xrK+vlHJI (YDI28.SK|J1bfS^) 380 g , h 
9 7xx;i,*X7-r > 0 . 5 g^-jjjjDL. 145 "CT?2 5 ff? 
ffl J D £ f « C £ I z J: y ft ft $ $ j>- it ;a tt % £ £ / ; „ 

> (-*v7n/^-;u29 g , ^fjuf;^^^ 

© 7 7 X a I- 7 U 7- II j =, v 7 ^ x * BIcD 75 
%MEK (YDCH704-EK75. KfflibJJcS) 127 g ti;>f 
^+WUA7S K22g. *^H*;u>r |->65g £jgJnL 
. J=<»#L9-&S;S£fl* : , ^CIcfttfll;§;7$A350 

g, -rsyy-ju (2E4NZ , rainbisiastiiicsai!) 

0. 7g, >v7>v75K9 g^^JDLJSffl-^CtizJ: 
, S12I0 g/cn)2(7)73"7X7 PXl;-t;lL, 160 °C, 5 

ttfassisrsctizj; y 7u 7u7£#f; ; , ^£,^7 

9 7^7*0 b v>3 >x> hli 4 0%Tr CCD 7 

'J 7^7* £ 3ttSfefc*5i±. )±*30kg/c(~'CD;ggl7C "C 



prepreg was acquit ui 160 C" and 5 mil by drying, resin 
content of prepreg winch is acquired was 40 " ,, 3 vou repeated 
this prepreg and adjusted. 7 0 nin heated conpression nulding 
did with thetenperature 170 C of pressure 30 kg enc and 
acquired laninated board. 

( Working H.xanple 8 ) In llask of 1 L , phosphorus conpound ( 
10(2.5- dihy(iroxy phenyl)- 10H - 9 oxa - 10 - phosplia 
phetianthrene - 10 -oxide ( I ICA-I IQ. Saiiko KK mike) ) 161 
g winch is displayed withthe chemcal stnicture formula ( II). 
bisphcnol A lype epoxy resin (YD 128, Toto Kasei Co Ltd 
( DB 69-085-6079) nuke) 380 g. triphenylphosphinc- 0.5 g was 
added, transparent liquid whichhas brown by 2. 5 hours heating 
with 145 °Cv\ as acquired. While cooling liquid it added 
dimethy!fonuiiiide39g, methoxypropanol 1 29 g and 
ntthylethylketone 77g ,acqtured resin solution Aof solid 
component 69 ut%. Next m flask of 1 L phenol cunng agent ( 
Tannnor ^52, .\rakav\a Chemical Industries Ltd. < DB 69-057- 
3977) KKmake) 47g after melting, the resin solution .4350 g 
was added in ninhylethylketone 80g and resin varnish was 
acquired by agitating. This resin varnish was impregnated in 
glass cloth of thickness 200 m and treasured weight 2 1 0 
g'cntvlieprepreg was acquired 160 °C and 5 rrnnbv drying, 
resin content of prepreg which is acquired was 40 %. '} you 
repeated this prepreg and adjusted, 7 0 mn heated conpression 
molding did with thetenperarure 170 T of pressure 30 
kg cm2 and acquired laminated board. 

( Working Example 9) In flask of 1 L, phosphorus conpound ( 1 
0(2,5- dihydro.xy phenyl) - 10H - 9 oxa - 10 - phospha 
phenanthrene- 10 - oxide ( HCA-HQ, Sanko KK make) ) 161 
g which is displayed withthe chemical structure fornula (II) 
bisphenol A type epoxy resin (YD128, Toto Kasei Co. Ltd. ' 
( DB 69-085-6679) make) 380 g, triphenylphosph.ne 0.5 g was 
added, transparent liquid whichhas brown by 2. 5 hours heating 
with 145 °C was acquired. While cooling liquid, it added 
dimethylformamide39g, methoxypropanol 129 g and 
methylethylketone 77g .acquired resin solution Aof solid 
conponent69wt%. It added 75 % MEK solution (\TXN70 
4- EK75, Toto Kasei Co. Ltd. (DB 69-085-6679) make) 127 g 
and dimethylfomHiride 22g and irethylethylketone 65g of 
cresol novolac type epoxy resinnext in flask of 1L, agitated 
well and acquired uniform solution resin solution A350 g and 
imidazole (2E4MZ and Shikoku Chemicals Corporation (DB 
69-053-8434) nuke) 0.7g, dicyanodiamide 9 g was added there 
and theresin varnish was acquired by agitating. This resin 
varnish was impregnated in glass cloth of thickness 200 m 
and ntasured weight 210 g'cnc.the prepreg was acquired 160 

and 5 mm by drying, resin content of prepreu which is 
acquired was 40 %. 3 you repeated this prepreg and adjusted. 7 0 
nun heated conpression molding did with thetenperature 1 70 
°C of pressure 30 kg cm2 and acquired laminated board. 
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(£WMW) 1 Lffl77Xal:. It^ftilit U I) T*S £ 
>; ><t£*) no :2. 5-vt Kd+v7i-jh -io 

H _ g 10- *X 7 ?7it>hU>-IO^t + 

->K HCA-HO. HftfcltisttM; i 161 g, t A 7 x J 
-jUA^itf' + vttiBt ! YD1 28. ItHtfiScS!) 380 g , h 
ij :7x ;rtX7^0. 5 gSSJEL, 145 "CV2. 5 J* 

•?-OT;t!tt^£;TfSPL&* ; b ^;U^JUA7 5 K39 g , 
M- ->7P A/ -7U29 g, > ^ JH^T" h >77g 
$j$/3U [§ K W 69wt % CD In ;§ :75 A £ % tz ■. 1 L 
OQ 7 7 A3 U h07v>t*£££T&7xy-J^fit$'J 
©60 c oNiEK-;§;l$ (KA7052-M60. TCB^M >AMt^-I*}** 
£tt34! 67 g t>f;Hf h>75g . ttlil^iS A35 
Og, 7|cJg'!t7JU = -'t>A xX7=fife) 120g$ 

9- ASIi<i 2 0 0 /i m, #1210 g/on-2ffltf-7X7P 
Xlc^iiL. 160 r C, 5ftfS\mSiT&Z\klz& y 70 7 
U 7* «|btLt7'J7U7'cOUv>3>T>hiA 
42%"C*fcot;, C<»70 7"U7' £ 3#Stefc:t>tt. E 
^ 301. g/ cm2 (7) ,g Jf 1 70 °C I :: T 70tf 7l0 & 7JD E RE ff J L If? 



(SS6W1) 1 L0777.3IC, It^lSilS: I DtSJ 
tlh<) >1tS%) (10 (2.5-vt KP + v7x-;U) -10 
H- 9t + *-10-+^777xt> HU>-10-^" + 
•>H (HCA-HO. =3t1*S«ttW) ) 161 6. t: X 7 x / 
-jUA^i^+vHiBS (TD128.1SSlMtf*g!) 380g. h 'J 
7x-;l-7h77-i- >0. 5 g^jfcJQU 145°CT2. 5 BtfelflD 

ifctt^^SPLk^b v> ^^7hJUA7 = K39g, y h 
^•>7P/<y -7U29 g. >^JH^7U7 h>77g 
tjd L . ®ffJ»69wi%CD*§B;£;£A£$fio #1-1 Ltf)7 
7A3l:t'7s7x/-^Agi^v«tl (YD128. SfR 
•It RE Si i 90gi: yyfl^U/i K25g, >fWf 
71.7 h>60g^iSJDL. J:<«ffLK)-'d:;t;l^^tc 0 
■E-C^ffi»ISi«A350 g. -rsyV-JU (2E4MZ . EH 
ItfSXHftS^ttM) 1 Og, vv7>v75 KlOg^iS 
JaLftttTSdil^ OfflBI7-X£^fco C<D8tH9 
n7.£li£ 2 0 0 u m. #1210 g /cm2(D**7 A 7 O X 
lcft;lL. 160 °c. 5 ttr$%.®T % Z k iz&Vzt*) J \s 
7"£ : f#fc D $bHtc?07U7*CDUv>=i>T> Hi 4 
0 %ffcot;„ Z(» 7 U 7U7*£ 3*jr.Ifcfcfrt»\ E*J 
30kg/crCOSg170 "ClcT70»ilD^*DE^ffJ LfglSte^ 
if;. 



tii> U >1t£% (10 ,2.5-vt h*P + '>7x-;u- 10 
H - g^-^+h-10 -t-77T 7x±> h U>-10-7f4 
vK HCA-HO. = *t*S£tt«> ) 161 g- t*X7x7 



(Working Example 10) In flask of 1L phosphorus conpound ( 
1 (X 2,5- dihydroxy phenyl ) - 1 01 1 - 9 oxa - 10 - phospha 
plienanthrene - 10 -oxide ( HCA-I1Q. Sanko KKmake) ) 161 
g which is displayed withthe chemical structure formula (II). 
bisphenol A type epoxy resin (YD128,Toto Kasei Co. Ltd. 
( DM 69-0X5-6679 ) make) 3X0 g triphenylphosphine 0.5 g was 
added, traiisp;irent liquid whichhas brown by 2. 5 tours heating 
with 145 T was acquired While cooling liquid, it added 
dinrthylt'omuinde39g. tmhoxy propanol 129gand 
nx'thylethylketone 77g .acquired resin solaion A of solid 
component 69 \vt%. 60 " o MHK solution ! kA 705 2- M60. 
D-ainippon Ink & Chemicals Inc. (DM 69-057-15 12) make) 67g 
and ntthylethylketone 75g , resin solution A350g and 
alumnum hydroxide (Nacalai Tesque Inc. (DM 69-053-S079) 
supplied) 1 2()g ot phenol curing agentvvhich possesses triazinc- 
backbone next in flask of 1 L were addedind resin varnish was 
acquired by agitating. This resin varnish was impregnated in 
glass cloth of thickness 200 m and measured weight 210 
g'crrE,the prepreg was acquired 160 T aul 5 ran by drying, 
resin content of prepreg which is acquired was 42 %. 3 you 
repeated this prepreg and adj usted 7 0 mm heated compression 
rrolding did with theternperature 170 °C of pressure 30 
kg/cm2 and acquired laminated board. 

(Working Example 1 1 ) In flask of 1L. phosphorus compound ( 
10(2,5- dihydroxy phenyl) - 1 OH - 9 oxa - 10 - phospha 
phenanthrene - 10 -oxide ( HCA-HQ, Sanko KKmake) ) 161 
g which is displayed withthe chenical structure formula (II), 
bisphenol Atype epoxy resin (YD128, Toto Kasei Co. Ltd. 
(DB 69-085-6679) nuke) 380& triptenylphosphine 0.5 g was 
added, transparent liquid whichhas brown by 2. 5 hours heating 
with 145 °C was acquired. While cooling liquid it added 
din-Ethylformaradc 39g, melhoxy propanol 129 g and 
rrethylethylketone 77g acquired resin solution A of solid 
component 69 wt%. It added bisphenol A type epoxy resin 
( YD128, Toto Kasei Co. Ltd. (DB 69-085-6679) make) 90g 
and dintthylformamde 25g and nx-thylethylketone 60g next 
in theflask of 1 L, agitated well and acquired uniform solution 
resin solution A350g and imidazole (2E4MZ and Shikoku 
Chemcals Corporation (DB 69-053-8434) make) 1 .Og, 
dcyanodiamide lOg was added there and theresm varnish was 
acquired by agitating. This resin varnish was impregnated in 
glass cloth of thickness 200 m and measured weight 2 1 0 
g/cm2,the prepreg was acquired 160 °C and 5 min by drying, 
resin content of prepreg which is acquired was 40 %. 3 you 
repeated this prepreg and adjusted 7 0 rrin heated compression 
molding did with theternperature 170 °C of pressure 30 
kg'cnC and acquired laminated board. 

(Working Example 12) In flask of 1L. phosphorus conpound ( 
I (K 2,5- dihydroxy phenyl ) - 10H - 9 oxa - 10 -phospha 
phenanthrene- 10 -oxide ( HCA-HQ. Sanko KKmake) ) 101 
n which is displayed withthe chenical structure fomula (II), 
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-n-AS5!i*'*v«}i!g (YDI28. jRfticjftlt; 9C0 K . h 

t <T) £ i D L U ft 5 b > > ^ ; 1/ * 11 A T 5 K 3 9 g . 

> h + ->7Q/\/-;U29 e , > ^x^;^ h >//g 
£&flOL. ®JI*#8lwt%<7)$§|;g;fcA #1;: 1 L 
(7)7 a |- v> =?)l 7^)11*7 5 K50 g , > ^H^ju 
^rh>30g, 7Ki^b^**v^i» itA5'ffX^tti{ 
) 100 g*J6»U J*bK, ttHS«A350 g. vv7 

> v7 3 K 1 5 g ^ jS/JD Lftitf S C i =fc y ffi§§9 -X 
^t#/-;, C0«tS§9x^^Jl^ 2 0 0 (im. #1210 g 
/«(OA'7A5oxi:t;lL, 160 °C, 5#Ri]$£liT6 

v>3 >t > Hi 4 2%T?feof = , zoyi) yu7£- 3 

Ft W0kg.W©Sg] 70°C!CT 70#SP»SQ 



(;!:$£#!) 300m L (7) t*-*J-lc. t'X7i;-(lAgi 
**v$Bt CYD128. mifnitBicU) 50 g. vvT>vT5 
K3g, -<S?7-,IU (2E4MZ . HIMbfi£llH*it£tt 
M) 0. lg£-£flnL. cfc<;S£Tf>„ ZOiS.^% 
^ 1 70 "CCD*';/ K7U-h±--;'ifLLiUL, <k<;g£L& 
fr'btkttCO^Mbt)^^ CCD^Mb^ 2 mmCDX 
^-■^SLfc^teT-ffiftL, 30kg/cm2(OE^r'170 G C70 



[0044] Tmiz±mmmmf5&tfttmwmmu£ 



[0 0 4 5] 



bisphenol A type epi)xy resin (YD12X. Tuto Kasei Co. Ltd. 
( DB 69-085-6679) mike) 900 g, tnphenylphosphine 0.5 g was 
added, transparent liquid whichhas brown by 2. 5 hours heating 
with 145 "-('was acquired. While cooling liquid, it added 
dinrthylfomiimde 39g, nrthoxy propanol 129gand 
nuthyl ethyl ketone 77g .acquired resin solution A of solid 
conponent SI \\t%. dimethyltonnuride 5()g. 
ntthyiethyiketone 30g and magnesium hydroxide ( Nacalai 
Tesque Inc. ( DB 69-053-8079) supplied) 1 (X) g were added next 
in tlask of thel L, furthermore, resin solution .A3 50 g and 
dicyanodianide 1 5g were added and resin varnishwas acquired by 
agitating. This resin varnish was impregnated in glass cloth of 
thickness 200 m and treasured weight 210 g'crrC,the 
prepreg w as acquired 160 °C and 5 mn by drying, resin 
content of prepreg which is acquired was 42 %. 3 you repeated 
this prepreg and adjusted, 7 0 mmheated conpression niMing 
did with thetenperature 170 °C of pressure 30 kg'crrc and 
acquired laminated board. 

( Conparative Exanple) In beaker of 3(X) ml, bisphenol A type 
epoxy resin (YD128. Toto Kasei Co. Ltd. (DB 69-085-6679) 
make) 50g, it adds dicyanodiamide3gandthe imidazole 
(2E4MZ and Shikoku Chemicals Corporation (DB 69-053- 
8434) make) 0. 1 g, mixes well. While after that, starting 
letting flow this blend to on thehot plate of 1 70 °C, well 
mixing, you obtain gelled product of platelet, clamping it did 
this gelled product with iron plate which does spacer of the2 
mm, 1 70 °C 7 0 min heated with pressure of 30 kg/cm2, 
acquired thecured product of platelet. 

[0044] On description below resin blending of above-mentioned 
Working Exanple and Conparative Exanple is shownin below- 
mentioned Table 1 . 

[0045] 
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[0046] mm i ±iant60iji -^iseff'! 1 2&tfj± 

mmv® btLfcffittOTiiltfeS^^^tt^. S ^ 125mm 

[0 0 4 7] Underwriters Laboratories CD"Test for 
Flammabi I ity of Plastic Materials- UL 94"l-t£ oT 
, fi£125inm , i!13mm£ cfcrj® ^ 2mm CDtX h- fi-Xf.: 

[0 0 4 8] ^^PJ^fflSg^littl^ffifflLfc^ffiffiil-C'il 



[0 0 4 9] 

L N T , T!E1b^ilS(l) 



[00 5 0] 



[(XI46] (Appraisal) Above-mentioned Working Exanple 1 to 
Working Fxanple 12 and aired product and laminated board 
of plateletwhich is acquired with Comparative Exanple, test 
piece of length 125 mm and width 13 rrrnwas cut off. 

[(X)47] Following to " test for Flanm ability of Plastic Materia 
Is- UL 94" of Underwriters Laboratories , it executed test of 
thecombustion behavior vis-a-vis test piece of length 125 rnn , 
width 13 mm and thethickness 2 mm . 

[(X)48] Test piece which is acquired with Working Exanple whi 
ch uses resin composition of thethis invention could acquire 
appraisal of V-0. test piece of Comparative Example was 
appraisal impossible. 

[0049] 

[Effects of the Invention] According to phosphorus modified 11 
ame resistance epoxy resin composition of this inventioa in 
phosphorus modified flame resistance epoxy resin composition 
which contains the epoxy resin , phosphorus-containing 
compound and curing agent, below-mentioned chemical 
structure formula (I) 

[0050] 
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P _(CH 2 )-R 1 ,J } 
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[0051] T*$£ti6'j y^M\t^^Mt Scot 

L/ri, ifi&ti^it$14l-&ft^'J>£tix* 
aflCO ij 14 x;h*vf!fa§ fflL^r, rtfjJrro, st 

$14^11 «11 l-Sftf; t CD f$T * C <h ? 5 , 



[(X)5 1 J Uecausc so plxtsplxmis-containing compound which is cli 
splayed is contained, ratio of thealiphatic chili n and in 
inexpensive to be less in conpanson with conventional flame 
resistance epoxy resin conpositioa tohave satisfactory tlanie 
resistance, be able to pnxkice easily, furthernnre.the 
phosphorus modified epoxy resin composition which is superior 
m heat resistance and flam: resistance can be offered. 
Furthermore, be able to use. nuking use of phosphorus modified 
epoxy resin composition of this invention, the nxilded article , 
nnlding composition and coating material .in addition 
laminate and resin-appliedcomng copper foil .as laminated 
hoard and one for adhesive those which aresupenor in heat 
resistance and flame resistance can be formed. 
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